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OBJECT ORIENTED BASED 
METHODOLOGY FOR MODELING 
BUSINESS FUNCTIONALITY FOR 

ENABLING IMPLEMENTATION IN A WEB 
BASED ENVIRONMENT 5 
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No. 12/178.875 filed Jul. 24, 2008 and U.S. application Ser. 
No. 12/186,562 filed Aug. 6, 2008, both claiming priority on 15 
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BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
This invention relates to a method for defining business 

functionality in an electronic form, and more particularly 
relates to an object oriented based methodology for modeling 
business functionality so as to generate hardware and soft 
ware specific code therefrom for implementation in a web 
based computing environment. 

(2) Description of the Related Art 
Current computer programming techniques include the use 

of Object-Oriented Programming (“OOP"). OOP is charac 
terized by a reliance on reusable, self-contained, callable 
program code modules known in the art as objects. An 
object is a run-time instance of an object class. Specifically, 
the object class forms the definitional structure of the object. 
During execution, data storage space is allocated for each 
object where the space required is defined by the object class. 
This process of run time allocation is referred to as instantia 
tion. As such, the object class acts as a template that defines 
the behavior of a group of similar objects. An object, instan 
tiated from its corresponding object class, contains all of the 
attributes, methods, and messaging capabilities required to 
form tasks logically required by an application. 

Each object is designed to accomplish a predefined set of 
operations through methods and associated data. Associated 
data most often take the form of static variable definitions for 
storing attribute data associated with an object. Attribute data 45 
may record the relationship between the object and one or 
more other objects. Methods comprise programmed tasks for 
the object to perform when invoked. A method invocation 
usually occurs as a result of a message sent to an object by 
another object. The message identifies the method, or opera- 50 
tion, that is to be performed. In addition, an objects methods 
may call upon methods included within the objects own 
definition. 
OOP is a modular approach to programming wherein func 

tionality is grouped by object class and implemented through 55 
the instantiation of objects. Such a modular approach makes 
software development more efficient and reliable through the 
use and reuse of individual, tested objects. Once coded and 
tested, object classes may be ported to other applications and 
compiled. One example of OOP computer languages include 60 
the C++ language developed by the AT&T Bell Laboratories 
of Murray Hills, N.J. as an extension of the non-OOPC 
programming language. 

While an objects attribute value can indicate a logical state 
of the object and an object's methods contain the universe of 65 
functions which may be invoked pursuant to the operation of 
the object, to the best of the Applicant’s knowledge there 
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2 
exists nothing in the structure of existing OOP objects for 
binding an objects state attribute variables to its methods. In 
addition, as presently conducted, methods which function as 
rules for evaluating or changing the value of an attribute are 
defined at the object class level and, as Such, are not tied to 
individual instances of the class. An example of a limitation 
with the present state of the art is that while an object class 
may specify a method to compute a discounted price in gen 
eral, it cannot specify a different rule for computing the dis 
count price if the instance of the object class corresponds to a 
particular store chain. 
The lack of a methodology by which OOP can bind, within 

the structure of an object, an objects state to its methods is a 
drawback in the art. A primary shortcoming of the present art 
arises from the proliferation of internet based applications. As 
used herein, “internet” refers to the global network of com 
puters constantly connected to each other using standardized 
communications protocols, specifically TCP/IP. The internet 
is referred to as a “stateless' environment. That is, each client 
request sent from web browsers to application servers consti 
tutes a singular communication session between client and 
server. As a result, communications are perceived by the 
server to be unique events and not part of a continuous dia 
logue. For example, a user interacting through a web browser 
to order a book over the internet may be guided through 
several windows to enter book selections and credit card 
information. Upon Submitting each web page, the informa 
tion entered by the user is submitted to the web server. How 
ever, the server does not automatically know if this is the first 
communication with the user, one of a series of interactions 
required to accomplish a task, or which communication in the 
series is presently being executed. To address this problem, 
there have been developed various methodologies to allow 
web servers to ascertain the context, or state, of the client 
request. 
One methodology as disclosed in Microsoft technical 

paper entitled ASP and Web Session Management' by 
Michael P. Levy, Apr. 2, 1997, involves the assignment of a 
unique session identifier to a client upon login. This identifier 
is passed back and forth in what is commonly called a cookie. 
Cookies are discreet packets of information appended to cli 
ent and server communications that are stored and sent back 
and forth. 
Once the unique identifier is received, the server can query 

a centralized database to ascertain where the client is in the 
context of completing the transaction. Because many servers 
may store and retrieve data from a centralized database, or 
from a plurality of databases, the potential for data bottle 
necks to arise increases with the number of client sessions. In 
addition, processing power is required to ascertain state infor 
mation in this manner which could be better utilized. 
AS business applications become more dependent upon 

internet based architectures, the need to redevelop and dis 
tribute architecture components becomes more important as 
well. Traditional computer architecture design is character 
ized by development of code to run on predefined hardware 
platforms using predefined software running on a predefined 
operating system. Unfortunately, the long life cycles involved 
in developing and testing code are not compatible with the 
rapid rate at which differing hardware and software platforms 
come into and out of existence, and the dynamic nature of the 
business models which are presently being implemented, in 
particular for use on the internet. 
OOP allows for the creation and utilization of object 

classes to perform the needs of business. However, when 
coded in an existing language, such as C++, these object 
classes are constrained in their ability to run on multiple 
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platforms. In addition, it is resource intensive to make even 
the most minor change to existing code that is distributed 
across many platforms. As a result, it is presently necessary to 
spend a great deal of time defining the precise nature of 
business functionality prior to beginning the coding of an 
application. Reasons for this include the requirement to thor 
oughly test the interaction of tens of thousands of lines of 
codes which will be distributed across many platforms. Even 
the Smallest change in any one component of any platform 
can have large, and often times unintended, effects on other 
components. However, because the life cycle of many 
projects devoted to creating computer applications to imple 
ment business functionality is several years in duration, the 
needs of the business upon delivery of the completed appli 
cation often differ greatly from the original design specifica 
tions. 

Unfortunately, there presently exists a very strong relation 
ship between the high level business functionality to be 
implemented in computer code and the low level architected 
system created to perform Such functionality. As a result, 
changes to the high level business model necessitate complex 
and costly revisions to the code. The availability of new 
hardware and software platforms not present at the outset of a 
project is virtually impossible to integrate midstream in the 
development process. 
What is therefore needed, is a method for designing archi 

tected computer systems for carrying out business function 
ality that does not suffer from the limitations of the prior art. 

SUMMARY OF THE INVENTION 

The present invention provides a methodology which 
allows for the intuitive translation of business processes into 
a computer defined structure. Such a methodology allows for 
high level definition of the interaction of business units in a 
manner which is visually understandable, easy to edit, and 
from which computer code can be generated. In addition, the 
present invention discloses a method by which business units 
are represented as carrying with them the complete state 
diagrams necessary to fully define their states and the meth 
ods or functions required to be performed to carry the busi 
ness unit to the next logical state. Such a representation allows 
for communication in the stateless internet environment in a 
manner which maintains the context and state of data objects 
and thus overcomes the bottlenecks necessitated by the prior 
art. Such a methodology permits the rapid design of computer 
systems to carry outbusiness functions, allows for editing and 
code regeneration during development to respond to chang 
ing business needs and severs the business needs of the com 
pany from the platforms upon which the completed code is to 
be implemented. In addition, utility is derived from a meth 
odology of defining business classes which binds business 
rules or methods to individual instances of the business class. 

Accordingly, it is an object of the present invention to 
provide a method for translating the interactions and opera 
tions of a business enterprise into a computer based structure 
which captures and defines its real world counterpart. The 
present invention therefore provides a methodology to define 
and model discreet business entities that when combined 
comprise a business. Through the inclusion of an intuitive 
graphical user interface (GUI), the process of defining the 
attributes of business entities, the relationships between busi 
ness entities, and the methods and state pertaining to each 
business entity is enabled. In addition, the definition of mes 
sages and output display formats required by business entities 
are likewise enabled. 
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4 
An additional aspect of the present invention is a method 

ology for defining and editing business entity information in 
the form of business class definitions While existing class 
definitions, as expressed in myriad object oriented program 
ming languages are known, for example in C++, the class 
definitions of the present invention provide previously 
unavailable capabilities. A feature of the invention is that the 
class definitions permit the encoding of complete state dia 
grams for each business class. The resultant business classes 
contain all of the information necessary to automate, in a 
computer environment, the real world functionality of the 
entity modeled by the business class. 
The present invention provides a methodology for defining 

business classes comprised of business methods, business 
attributes, business rules, messages, and web pages. Business 
rules are comprised of logical code tied to one or more busi 
ness attributes. It is one advantage of the present invention 
that the methodology for defining business rules allows one to 
define individual business rules tied to a particular instance, 
or instantiation, of the more generalized business class. As a 
result, the operation of two business objects, instantiated from 
the same business class, can exhibit differing behavior based 
upon the unique identity of each. 

Yet another aspect of the present invention is the method 
ology by which an interface between the user and the defined 
business class is provided and maintained. Specifically, an 
intuitive GUI is provided through which a system designer 
may depict the function of business entities and their atten 
dant relationships. As a result of this visually comprehensible 
diagram, the present invention allows for the automated gen 
eration of many of each business class business attributes, 
business methods, and business rules required to implement 
the relationships thusly defined. In addition, each business 
entity graphically displayed and diagrammed as so described 
can be selected so as to render increasingly more detailed 
representations of the business class’s structure. There is 
provided an intuitive method for switching back and forth 
between the most abstracted views of business classes and 
business methods, and the lowest level definitions of their 
attendant structure. 

Accordingly, one aspect of the present invention is drawn 
to a method of defining Business Classes for modeling a 
business activity comprising the steps of representing the 
business activity as an interaction between one or more Busi 
ness Classes, storing in a digital electronic format the one or 
more Business Classes as well as the relationships existing 
between the one or more Business Classes, and providing a 
GUI whereby desired ones of the Business Classes and of the 
relationships may be linked to thereby generate computer 
code. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein entering into a computer the 
Business Classes comprises the steps of entering Business 
Attributes related to each of the one or more Business Classes, 
defining Business Processes related to each of the one or more 
Business Classes, and entering Business Rules associated 
with one or more Business Attributes. 

Yet another aspect of the present invention is drawn to the 
aforementioned method whereindefining Business Processes 
comprises the additional steps of defining one or more Busi 
ness States indicative of the status of a Business Class, and 
defining one or more Business Methods to logically define the 
steps required to move a Business Class between one or more 
Business States. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein entering the Business 
Classes comprises the additional step of defining messages 
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whereby each of the Business Classes may interact with each 
of the other Business Classes or code external to each of the 
other Business Classes. 

Still another aspect of the present invention is drawn to the 
aforementioned method wherein entering the Business 
Classes comprises the additional step of defining one or more 
web pages associated with each of the one or more Business 
Classes. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein entering into a computer the 
Business Classes comprises the additional step of diagram 
ming the relationship between a plurality of Business Classes 
using a graphical user interface (GUI). 

Still another aspect of the present invention is drawn to the 
aforementioned method wherein diagramming the relation 
ships between the plurality of Business Classes comprises the 
steps of selecting an icon from an object palette to represent 
one of the plurality of Business Classes, dragging and dump 
ing the icon upon a user desktop in a desired location, repeat 
ing the previous steps, and defining the relationships between 
each of the plurality of Business Classes represented by the 
icons. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein defining the relationships 
between each of the plurality of Business Classes represented 
by the icons comprises the additional steps of selecting a first 
one of the icons, selecting a second one of the icons; and 
specifying the nature of the relationship between the first and 
the second icons. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein specifying the nature of the 
relationship between the first and the second icons comprises 
the additional step of selecting an icon from a relationship 
palette. 

Yet another aspect of the present invention is drawn to the 
aforementioned method whereindefining Business Processes 
related to each of the one or more Business Classes comprises 
the additional step of diagramming Business States and Busi 
ness Methods. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein defining one or more of the 
Business States and Business Methods is performed through 
a GUI. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein defining one or more of the 
Business States and Business Methods comprises the addi 
tional steps of selecting a business state icon from an object 
palette, dragging and dropping one or more of the business 
state icons upon a user desktop, selecting a business method 
icon from an object palette, and dragging and dropping one or 
more of the business method icons between two of the busi 
ness State icons. 

Still another aspect of the present invention is drawn to the 
aforementioned method wherein the Business Classes are 
stored in a repository. 

Yet another aspect of the present invention is drawn to the 
aforementioned wherein each Business Attribute is selected 
from the set consisting in part of R. M. S., B, and E. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein a first subset of information 
defining the Business Classes is accessed in a text based 
format. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein a second subset of informa 
tion defining the Business Classes is accessed in a GUI for 
mat. 
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6 
Yet another aspect of the present invention is drawn to the 

aforementioned method wherein Business Attributes are 
automatically generated and stored in a repository. 

Yet another aspect of the present invention is drawn to the 
aforementioned method wherein Business methods are auto 
matically generated and stored in a repository 
The details of one or more embodiments of the invention 

are set forth in the accompanying drawings and the descrip 
tion below. Other features, objects, and advantages of the 
invention will be apparent from the description and drawings 
that follow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a screen rendering of an Object Modeler GUI in 
accordance with the invention. 

FIG. 2 is a screen rendering of an electronic form based 
Class Editor GUI for editing the properties of Business 
Classes. 

FIG. 3 is a screen rendering of a text-based methodology 
for displaying attribute data using the Class Editor GUI. 

FIG. 4 is a screen rendering of the Class Editor GUI of FIG. 
2 illustrating class attributes and their attendant business 
rules. 

FIG. 5 is a screen rendering of the business rule portion of 
the Class Editor GUI of FIG. 2. 

FIG. 6 is a screen rendering of a Business Process Editor 
GUI. 

FIG. 7 is a screen rendering of a GUI utilized to display 
Business Methods. 

FIG. 8 is a flow chart of the code generation process of the 
present invention. 

FIG. 9 is a screen rendering of the web page editor of the 
present invention. 

FIG. 10 is a screen rendering of the web page property 
editor of the present invention showing the form specified 
attributes. 

FIG. 10a is a screen rendering of the web page property 
editor of FIG. 10 illustrating the data binding menu. 

FIG. 11 is a screen rendering of the web page property 
editor of the present invention showing the object space speci 
fied attributes. 

FIG. 12 is a screen rendering of the web page editor of the 
present invention illustrating the selection and placement of 
graphical and textual elements. 

FIG. 13 is a screen rendering of the control property win 
dow of the present invention. 

FIG. 14 is a screen rendering of the generate HTML win 
dow of the present invention. 

Like reference numbers and designations in the various 
drawings indicate like elements. 

DETAILED DESCRIPTION OF THE INVENTION 

When executing software on a computer, a Business Object 
is a data object, for which storage space on an electronic 
medium 73 has been allocated, derived from a Business Class 
template. By template, it is meant that a Business Class 
defines the generic definition of a Business Object. A data 
object is an entity stored in an electronic format that is com 
prised of information. A Business object is, therefore, a 
dynamically allocated instance of the static Business Class. A 
Business Class is comprised of attributes, methods, external 
messages and web documents. Detailed examples of 
attributes, methods, external messages and web documents 
are provided below. The Business Processes, comprising in 
part the Business Class, are themselves comprised of Busi 
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ness Rules, methods, and Subprocesses. Business Rules and 
Business Processes are defined more specifically below. An 
advantage of the present invention is the ability to model all 
business activities as interactions between Business Classes. 

The structure and organization of the Business Class is 
such as to uniquely and completely define the attributes of the 
Business Class. Because the Business Class, when imple 
mented in computer code will often take the form of an OOP 
class definition, the structure of Business Classes as herein 
defined bears superficial resemblance to OOP classes. OOP 
class definitions form the core of various OOP languages 
including, but not limited to, C++. However, in accordance 
with the present invention, Business Classes are not limited to 
implementations in OOP languages, rather, Business Classes 
may be implemented in non-OOP languages including, but 
not limited to, JAVASCRIPT. Business Class information and 
definitions are stored in a repository in a neutral format from 
which code can be generated in any required computer lan 
gllage. 
A Subset of characteristics unique to a specific Business 

Class is the relationship between the specific Business Class 
and a plurality of other Business Classes with which the 
specific Business Class interacts. Other characteristics of the 
specific Business Class may include attributes, specific to the 
Business Class, which are not dependent upon a relationship 
with other Business Classes. 

Described herein are several methodologies involving 
graphical user interfaces (GUI) which, taken together, allow a 
user to diagram at a high level a plurality of Business Classes, 
the relationships between Business Classes, and Subcompo 
nents of Business Classes including, but not limited to, Busi 
ness Processes and Business Rules. While the following 
detailed descriptions of the methods by which GUIs may be 
utilized to perform such diagramming are presented with 
reference to specific examples, the present invention is not 
limited to such examples. Rather, the GUI interfaces 
described herein are intended to broadly encompass any and 
all graphical means by which a user may interface with a 
computer, or other electronic device, for the purpose of 
accomplishing the intended task so described. 
As used herein, the term “repository” refers to any aggre 

gation of information whereon data is stored in an electronic 
format and may retrieved therefrom. As used herein, “elec 
tronic format” refers to any mode of storing or manipulating 
data in digital form. As used herein, “neutral format” refers to 
a data format which is capable of being expressed in or 
converted to at least one other computer language including, 
but not limited to, object oriented computer languages. 

With reference to FIG. 1, there is illustrated a graphical 
representation of a plurality of Business Classes, their orga 
nization, and relationships existing between them. FIG. 1 
comprises a Graphical User Interface (GUI) 4 implemented 
in an Object Modeler 5, through which a user may model any 
business or process and the attendant operation thereof. Busi 
ness Classes are grouped to form Subjects. Subjects are com 
bined to form Packages. A Package is utilized to construct a 
Data Repository on an electronic storage medium. In the 
present example there is illustrated drugstore 11. Drugstore 
11 is a Package comprised of Subjects customer 13, drugstore 
15, store 19, reference 17. Each Subject is further comprised 
of a plurality of Business Classes. A Subject represents a 
logical grouping of Business Classes. 

With continued reference to FIG. 1, store 19 is comprised 
of a plurality of Business Classes such as Product 30, Beau 
tyProduct31, Health Product32, SalesOrder 21, Shipping 23, 
and Sales.OrderItem 25. Subject Customer 13 is comprised of 
Customer 27, and Customer Address 29. Using the GUI inter 
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8 
face in a point-and-click manner, a user may define and 
thereby create Business Classes, drag them on a display 
device to a desired location, and define the logical relation 
ship between the created Business Class and the other Busi 
ness Classes. Once created and physically located at a desired 
point on the display device, the user may define the relation 
ships existing between the Business Class and other Business 
Classes in a GUI supported manner. For example, SalesOrder 
21 was created and placed within store 19. A number of lines 
either emanating from or terminating at SalesOrder 21, with 
arrowheads located at least one end of such each line's ter 
minus, designates a relationship between Sales.Order 21 and a 
plurality of other Business Classes. Specifically, Sales.Order 
21 can be seen to exist in relationships with SalesOrderItem 
25, Shipping 23, Customer Payment 33, Customer 27, and 
CustomerAddress 29. 
One method by which Business Classes and relationships 

are defined and manipulated through the use of a GUI 
involves selecting a Business Class object from an object 
palette, dragging a representation of the Business Class object 
to a desired location on the user's desktop, and dropping the 
Business Class object at the location. A palette is a collection 
of icons from which a user may select a desired icon. Simi 
larly, a relationship might be selected from a relationship 
palette and applied to a Business Class relationship indicated 
by a line connecting two Business Classes. The present inven 
tion is not limited to any one methodology but is intended to 
broadly encompass the process of using a GUI to diagram 
Business Classes and their relationships on a user's desktop. 
A user's desktop 75 includes, but is not limited to, a CPU 70 
and the portion of a viewing monitor within which an oper 
ating system 71 displays graphical information to a user. 
As is indicated by the format of each line and the arrow 

heads attached thereto, the aforementioned relationships dif 
fer in substance from one another. While any method by 
which the nature of the lines is visually distinguishable by a 
user, in the present example lines are presented as either solid 
or dashed with the arrowheads affixed to at least one terminus 
of each line represented as either solid or unfilled. 
A solid line indicates a relationship while a dashed line 

indicates ownership. A Solid arrowhead indicates the nature 
of the derivation of a relationship while an unfilled arrowhead 
indicates inheritance. These concepts are described more par 
ticularly below. 

SalesOrder 21 has a relationship with Shipping 23 as evi 
denced by solid line 41 and solidarrowhead 43. As each sales 
order must be shipped, there is seen to be a relationship 
between the two Business Classes. While indicating a rela 
tionship, a solid line provides no further indication of the 
nature of that relationship. In contrast, dashed line 51 
between Sales.Order 21 and Sales.OrderItem 25 indicates 
ownership. The orientation offilled arrowhead 53 terminating 
at Sales.Orderitem 25 indicates that each Sales.Order 21 owns 
a Sales.Orderitem 25. Similarly, each Sales.Order 21 owns a 
Cutomer Address 29. Note that this relationship exists among 
Business Classes contained in separate Subjects. SalesOrder 
21 is a member of store 19 while CustomerAddress 29 is a 
member of customer 13. Customer 27 is seen to own Sale 
sOrder 21 via dashed line 55. Therefore, a Business class may 
own another Business Class as well as be owned by a third 
Business Class In the present example, Customer 27 owns 
Sales.Order 21 and Sales.Order 21 owns Sales.Orderltem 25. 
As will be illustrated, an ownership relationship imposes 
logical implications on Software designed and implemented 
to carry out the tasks modeled in an Object Modeler. 

Product 30 is modeled as possessing relationships with a 
plurality of Business Classes such as Beauty Product 31 and 
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Health Product 32. Unfilled arrowhead 49 at the terminus of 
solid line 45 connecting HealthProduct 32 and Product 30 
indicate inheritance. The location of unfilled arrowhead at 
Product30 indicates that Business Class Health Product 32 is 
inherited from, and is thus the child of parent Business Class 
Product 30. As such, Product 30 has been defined to be a 
template for products. The representation of Health Product 
32 and BeautyProduct 31 as children of Product30 indicates 
that HealthProduct 32 and BeautyProduct 31 are specific 
instances of the more generalized Business Class 30. As such, 
Health Product 32 and BeautyProduct 31 inherit all of the 
attributes of Product30. While the user will likely add addi 
tional attributes to Health Product32 and Beauty Product31 to 
reflect the unique characteristics of both, both Business 
Classes will always contain all of the attributes of the parent 
Product 30. 
The visually illustrated attributes of ownership and inher 

itance impose constraints on the more detailed descriptions of 
individual Business Classes. The present invention provides a 
method for translating the visual, GUI created Business Class 
model, into a repository based aggregation of data elements. 
Specifically, once defined using the GUI interface, the char 
acteristics of each Business Class so defined are recorded in 
electronic format on a medium which is either centrally 
located or which may communicate with other like reposito 
ries. With reference to FIG. 2, the present invention comprises 
an electronic form or text based method for editing the prop 
erties of Business Classes. A Class Editor 211 has a class 
layout portion 210 and an attribute portion 225. Class layout 
portion 210 is comprised of a plurality of icons arranged so as 
to illustrate logical groupings of Business Classes. In the 
present example, repository icon 215 indicates a repository 
containing all data defining the operation of a drugstore. The 
drugstore repository of the present example is comprised of a 
single drugstore Package as indicated by package icon 217. A 
Package is comprised of one or more Subjects. The drugstore 
Package is comprised of a plurality of Subjects each desig 
nated by a subject icon 219. Subject store 19 is illustrated as 
compromising a plurality of Business Classes. In the present 
example, Sales.Order 21 is designated as a Business Class by 
the corresponding business class icon 221. The text "SalesOr 
der” designating Sales.Order 21 is additionally illustrated as 
Surrounded by a gray rectangle 243. The presence of the gray 
rectangle 243 is indicative of a user having selected the text 
through the GUI interface. Such selection may be accom 
plished through any appropriate means including, but not 
limited to, single-clicking upon the text. 

Class editor 211 is comprised of a series of "tabs' such as 
attribute tab 251. The tabs serve to logically arrange the 
plurality of aspects which comprise classes including, but not 
limited to, Subjects, packages, and repositories. With respect 
to SalesOrder 21, selection by a user of attribute tab 251 
causes attribute table 225 to be displayed. Attribute table 225 
is comprised of attribute relationship column 253 and 
attribute name column 255. All of the relationships described 
above between Business Classes that were defined visually 
through the GUI by a user are automatically stored in a 
manner which allows for textual display in attribute table 225. 
In addition to the information which is derived from the 
graphical representation of Business Classes illustrated in 
FIG. 1, the user may enter additional information concerning 
the attributes of individual Business Classes which are not 
derived from their relationships with other Business Classes. 

Each attribute name listed in attribute name column 255 
has an associated value displayed in attribute relationship 
column 253. Possible values for attribute relationship column 
253 include “R”, “M”, “S”, “B”, and “E.” While the present 
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10 
implementation uses the aforementioned values, any values 
which may be used that uniquely identify a plurality of 
attribute relationships. While, in the present example, 
attribute table 225 includes an entry for each and every Busi 
ness Class for a which a relationship was defined in FIG. 1, 
the entry in attribute name column 255 which represents a 
Business Class possessing a relationship with Sales.Order 21 
does not necessarily bear the same name as the Business Class 
defined in FIG. 1. This follows from the observation that 
while a single relationship may be established between two 
entities, the manner in which each entity views the relation 
ship may vary. 

For example, consider two persons who are married. There 
exists a relationship between the two persons. This relation 
ship is optimally a one-to-one relation as each person can be 
married to no more than one person. The relationship of 
marriage is the same relationship whether viewed from the 
perspective of the man or the woman. However, the woman 
views the person with whom she has a relationship as her 
husband while the man views the person with whom he has a 
relationship as his wife. Therefore, if the man is represented 
as a Business Class, it is preferable to have an entry in 
attribute table 225 identified as wife. Conversely, the same 
relationship viewed through the Business Class representing 
the woman might have an entry for a husband. The present 
invention provides a method whereby every Business Class 
can tie a preferred name to a relationship with another Busi 
ness Class. 
As is illustrated graphically in FIG. 1, each SalesOrder 21 

is associated with a CustomerPayment 33. However, attribute 
name column 255 does not contain an entry for “Customer 
Payment.” As illustrated in FIG. 3, when the row in attribute 
name column 225 containing the text "Payment' is selected, 
the variable name “CustomerPayment” appears in data type 
entry field 333. Therefore, referring once again to FIG. 2, the 
“Payment' entry in attribute name column 255 refers to the 
relationship between Sales.Order 21 and CustomerPayment 
33. It will be noted that each entry in attribute name column 
255 has an associated entry in attribute relationship column 
253. Every relationship between two Business Classes is 
bidirectional. An entry in the attribute relationship column 
253 further defines the nature of the relationship. 
An “M” entry indicates a one-to-many relationship. In 

attribute table 225, the “OrderItems' entry in attribute name 
column 255 indicates the relationship between Sales.Order 21 
and Sales.Orderitem 25. Associated with Orderltems is an 
attribute relationship of “M” This indicates that a single sales 
order can possess multiple order items. 
An “S” attribute indicates a relationship with a Business 

Class that itself possesses an “R” attribute. Returning to the 
example of a male class and a female class, the function of the 
“S” and “Rattributes is apparent. Because each male has one 
and only one wife, the male class will contain a wife attribute 
with an “S” relationship attribute. “S” refers to single, as in 
each male has a single wife. The female class will contain a 
husband attribute which stands in reference to the wife 
attribute of the male class. Therefore, the husband attribute of 
the female class will have an “R” attribute. In addition, there 
may exist instances where corresponding attributes in sepa 
rate classes will exhibit an attribute relationship “M” and an 
attribute relationship “R” In the present example, a male 
class may have an attribute of daughter with an “M” attribute 
relationship while the female class will have an attribute of 
father with an “R” attribute relationship. This results from the 
fact that a male may have several daughters while each female 
has one and only one father. 
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As noted, any number of attribute relationships may be 
recorded and the present invention is not limited to those 
described. Rather, any relationship between Business Classes 
which may be conceived and which serves to define the opera 
tion of a Business Class may likewise be captured through the 
GUI, Stored on the repository, and used to generate code and 
various other data entities related to the Business Class so 
defined. 

Referring to FIG. 2, attribute name “Customer entered in 
attribute name column 255 has an associated attribute “R” 
235. Attribute name “Shipping Address’ entered in attribute 
name column 255 has an associated attribute “S” 235. There 
fore, Sales.Order 21 relates back to Customer 27 while Cus 
tomerAddress relates back to Sales.Order 21. 

The attribute “B” refers to a basic data type. A basic data 
type is usually implemented in computer code as a numeric 
value including, but not limited to, integers and floating point 
numbers. In addition, a basic type may be comprised of a byte 
sequence representing text. The attribute “E” refers to an 
enumerated data type. Enumerated data types contain integer 
values with each unique integer value representing a state as 
illustrated more fully below. Note that in FIG. 2, attribute 
name “StateVar entered in attribute name column 255 has an 
associated attribute “E” 235. The gray area surrounding the 
text "StateVar indicates that a user has selected the entry by 
clicking on the text or though other appropriate means. As a 
result of the selection, data type information is displayed in 
data type table 261. There is illustrated enumerated values of 
“1”, “2, and '3' associated with states “Initiate”, “Regis 
tered, and “Payment Processed’ respectively. 
A basic data type, such as “Taxes, may have one or more 

associated Business Rules. Business Rules are tied to 
attributes. With reference to FIG. 4, attribute “Taxes” has 
been selected and appears highlighted. As a result, Business 
Rule button 41 is re-plotted with the annotation "(1). If more 
than one Business Rule were associated with “Taxes, the 
annotation appearing in Business Rule button 41 would 
reflect the number of Business Rules so associated. Clicking 
on Business Rule button 41 invokes Business Rule window 
51 as illustrated in FIG. S. Business Rule window 51 is 
comprised of Business Rule table 53 and business rule 55. 
Business Rule table 53 lists five types of Business Rules 
including, but not limited to, “Initial Value”, “Derivation'. 
and “Validation'. An example of an initial value Business 
Rule would be “this.Quantity-O'. An example of a validation 
Business Rule might consist of the following code: 

If(this.Quantity > 0) 
return TRUE: 

else 
return FALSE; 

An example of a derivation Business Rule might consist of 
the following code: 

this.Quantity1=this.Quantity2*this.quantity3; 
A Business Rule is comprised of logic which contains 

Sufficient structure to enable the generation of computer 
executable code to perform the defined functionality. An 
example of such exemplary code is “this.SubTotal 0.06”. 
Business Rules may be tied to an entire Business Class, and 
hence to all Business Objects derived therefrom, or to an 
individual instance of a Business Class. 

In the present example, business rule 55 is comprised of the 
following logic: “this.SubTotal 0.06”. Because business rule 
55 is of type “Derivation, the logic serves to specify how the 
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value of taxes attribute is derived or computed. Using logic 
descriptors similar to the syntax of C++, business rule 55 
states that the value of taxes attribute 43 is to equal the value 
of attribute subtotal 45 multiplied by 0.06. Attribute subtotal 
45 may itself derive its value from a Business Rule which 
states a dependence on one or more other attributes. As illus 
trated, all Sales.Order Business objects derived from the Sale 
sorder Business Class will inherit the described taxes busi 
ness rule 55. However, it is preferable to have a method by 
which the individual attributes of Business Objects are 
derived and processed different from one another based upon 
the unique characteristics of the Business Object. The present 
invention allows for the incorporation into a Business Rule of 
logic which is specific to a particular instantiation of a Busi 
ness Object. 

For example, to calculate a separate discount rate for busi 
nesses purchasing goods from a particular web site one could 
code a derivation Business Rule which would return a differ 
ent discount rate based upon the identity of the buyer. Such a 
Business Rule might appear as follows: 

if this.customer = “Joe” 
then this..discount = .06: 

else if this.customer = “Fred 
then this discount = .09: 

else if this.customer = “John 
then this..discount = .03: 

In this manner, different customers would receive different 
discount rates. However, such a methodology relies on hard 
coding the identity of customers and their attendant discount 
rates. Using Such a methodology presents challenges when a 
new customer is added. Specifically, such a methodology 
requires that the Business Rule within which each separate 
discount rate is specified contains a hard-coded algorithm for 
deriving the appropriate discount rate for a given customer. If 
in the future another customer were added, it would be nec 
essary to re-code the Business Rule to include new discount 
rate derivation code, regenerate the run time application com 
ponents of the architecture, and redistribute the new compo 
nents. Such a process requires considerable new code to be 
added to an existing architecture requiring potentially labo 
rious testing. 
The present invention avoids these drawbacks by allowing 

a reference in a Business Rule to a row and column in a 
relational database associated with a defined attribute. While 
the present invention is illustrated herein with reference to a 
relational database, the present invention is drawn broadly to 
the use of any form of memory storage capable of receiving a 
request for databased upon identifying criteria and returning 
the data so requested. In this manner, one is able to locate a 
portion of the logical code comprising a Business Rule out 
side of the Business Rule definition contained in a Business 
Class. When such a Business Rule is invoked at run-time, the 
referenced portion of the Business Rule located externally in 
the relational database is retrieved and executed. Such execu 
tion may consist of interpreting the code or compiling and 
Subsequently executing the code. The result of such a method 
is the ability to change the functionality of a statically defined 
Business Rule based upon the identity of a customer or other 
Business Class attribute. 
AS has been illustrated, the attributes corresponding to a 

Business Class fall generally into two groups, those which 
can be derived from the graphic representation of Business 
Class relationships as illustrated in FIG. 1, and those which 
must be manually defined. Regardless of which of the two 
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types into which an individual attribute falls, Business Rules 
may be defined and tied to the attribute. Regardless of 
whether a Business Rule accesses the values of other 
attributes, each Business Rule is tied to one and only one 
attribute. In contrast to the attribute dependent nature of Busi 
ness Rules, there exists Business Class level Business Pro 
cesses which are tied to individual Business Classes. Like 
Business Classes, however, a portion of the logic required to 
implement Business Processes may be derived from a graphi 
cal representation of the relationship between Business Pro 
CCSSCS. 

Business Processes are comprised of states and Subpro 
cesses, may be comprised of one or more Business Methods, 
or may consist of one or more manual processes. A state is the 
present condition of a Business Class. As detailed with refer 
ence to FIG. 2, attribute “State Var' is an enumerated data type 
where possible states include “Initiate.” “Registered, and 
“Payment Processed.” Subprocesses consist of the logic or 
operations required to move a Business Class from state to 
state. FIG. 6 illustrates the GUI interface for the present 
invention’s Business Process Editor 611. Business Process 
Editor 611 allows the user to define states 613, and 621, 
Subprocesses 615 and 617, and the states 619, 623 which 
result from the operation of Subprocesses. Focusing on a 
portion of the state diagram illustrated in Business Process 
Editor 611, the user has created elliptical state icons 613 and 
621, rectangular Subprocess icons 615 and 617, and rectan 
gular state icons 619 and 623 attached thereto. Such shapes 
are exemplary and not required. The portion of the Business 
Process thusly comprised illustrates the initial state of the 
Business Class Sales.Ordershown as initiate state 613, and the 
Business Methods validate user 615 and registration 617 
required to move Business Class Sales.Order to registered 
state 621. 
As is illustrated, the user has created an icon and assigned 

a textual attribute of “initiate' to form initiate state 613. Next, 
the user defined two Business Methods in series with initiate 
state 613 and connected by arrow lines 631. The Business 
Methods were next assigned the textual attributes of “Validate 
User' and “Registration' to form validate method 615 and 
registration method 617. Associated with each method 615, 
617 are the states resulting from the operation of the methods. 
In the present example, the user has defined two possible 
outcomes for validate method 615: registered or unregistered. 
Similarly, the user has defined two possible outcomes for 
registration method 517: success or error. Connected to reg 
istration method 617 via arrow line 631 is registered state 621. 
Each arrow line 631 indicates the direction of logical flow of 
the Business Process. In the present example a sales order 
with a state of “initiate' proceeds to validate the user. The 
diagram of FIG. 5 illustrates that the process of user valida 
tion will be accomplished through the implementation of a 
Business Method identified as validate method 615. Upon 
completion of performing validate method 615, the state of 
the user will be either “registered” or “unregistered. If the 
result is “registered, the logical flow continues, via arrow 
line 631, directly to registered state 621. If the result is 
“unregistered the logical flow continues to registration 
method 617. Upon completion of performing registration 
method 617, the state of the registration will be either “suc 
cess” or "error”. If the result is “success, the logical flow 
continues, via arrow line 631, directly to registered state 621. 
If the result is "error the logical flow continues to perform 
once again registration method 617. 

In a manner similar to that illustrated with reference to FIG. 
1 and Object Modeler 5, Business Process Editor 611 allows 
a user, through the utilization of a GUI, to define the logical 
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14 
relationship between entities. While Object Modeler 5 allows 
the user to define the relationship between Business Classes, 
Business Process Editor 611 allows the user to define the 
relationship between Business Class states and Business 
Methods. In addition, Business Process Editor 611 also 
allows for the conversion of user defined graphical relation 
ships into detailed, logical abstractions which facilitate the 
creation of computer code necessary to perform the Business 
Process so defined. 
As described above with reference to FIG. 2, there is illus 

trated attribute name “StateVar entered in attribute name 
column 255 with an associated attribute “E 235. There is 
additionally illustrated enumerated values of “1”. “2, and 
“3' associated with states “Initiate”, “Registered, and “Pay 
ment Processed respectively. These states were derived from 
the graphical description of the Business Process illustrated 
in FIG. 6. With reference to FIG.7, there is illustrated the GUI 
utilized by a user to define Business Methods. Note, as with 
FIG. 2, Sales.Order 21 is selected. Once selected, the user may 
click, or otherwise select, agents tab 711 to display Business 
Method information. Selecting agents tab 711 causes Busi 
ness Method table 713 and Business Method code window 
715 to be displayed. Business Method table 713 lists all 
Business Methods associated with SalesOrder 21. Some of 
these Business Methods are derived from the relationships 
specified graphically in Business Process Editor 511 and 
some are user defined Business Methods not derivable from 
information entered into Business Process editor 511. Still 
other Business Methods are derived from the Business Class 
relationships specified in Object Modeler 5 as illustrated in 
FIG 1. 
With reference to FIG. 7, there is seen Business Method 

table 713. Business method table 713 is comprised of mul 
tiple Business Methods. Among these Business Methods are 
“ProcValidateUser” and “ProcRegistration.” ProcValida 
tel.Jser and ProcRegistration refer to validate method 615 and 
registration method 617. As a result of the user defining 
validate method 61.5 and registration method 617 using Busi 
ness Process Editor 611, the names of the methods 615, 617 
appear in Business Method table 713. The gray rectangle 
surrounding the text “ProcValidateUser indicates that the 
user has selected the first row of the Business Method table 
713. As a result of the selection, the code which forms the 
substance of validate method 615 appears in Business 
Method code window 715. If code associated with validate 
method 615 has been previously entered into Business 
Method code window 715, the code will appear in Business 
Method code window 715. In addition, code may be added or 
modified by altering the contents of Business Method code 
window 715. 

In addition to the Business Methods whose names are 
automatically generated based upon the inputs to the Busi 
ness Process Editor 611, the present invention can generate 
both entries and the attendant code for other standard Busi 
ness Methods. As mentioned, each attribute comprising a 
Business Class may have a validation Business Rule associ 
ated with it. Such a Business Rule provides logic for deter 
mining the validity of the attribute to which it is tied. How 
ever, Business Rules can only be tied to single attributes. 
Business Methods, on the other hand, are tied to Business 
Classes and, as such, may operate on one or more attributes. 
Because of this property, it is possible to generate a plurality 
of Business Methods. For example, there can be generated, 
and the present invention does generate, a Business Method 
which automatically invokes the validation Business Rules 
tied to each attribute in order to establish a Business Class 
validation. 
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In addition to creating standard attribute validation, the 
present invention is capable of generating Business Methods 
to perform Business Class management functions. Such func 
tions manage the allocation of memory comprising the per 
sistent and transient electronic data storage space which 
define the runtime characteristics of a Business Class. As 
illustrated in FIG. 1 and discussed above, SalesOrder 21 has 
a one-to-many relationship with Sales.Orderitem 25. That is to 
say that one Sales.Order 21 may have a plurality of SalesOr 
deritems 25. While not illustrated herein, it is likewise pos 
sible that each Sales.OrderItem 25 could have a one-to-many 
relationship with another Business Class. If, while executing 
the Business Process comprising the SalesOrder Business 
Class, it becomes necessary to abort the processing of a sales 
order, it is preferable to be able to delete all the dependent 
instances of Business Classes which have been created and 
are in existence. It is therefore one aspect of the present 
invention to automatically generate for each Business Class 
the Business Methods required to handle the deletion of 
dependent Business Classes and their attendant data. 
The present invention allows the user to define each Busi 

ness Class as being of type “restrict' or type “cascade.” If a 
Business Class is of type “cascade, the run-time embodiment 
of the Business Class, when no longer valid, will propagate 
the requirement of deleting dependent Business Classes. As 
each dependent Business Class may itself comprise further 
dependent Business Classes, the deletion logic will propagate 
in tree like fashion from the original Business Class to the last 
Business Class or Classes dependent thereupon. If con 
versely, a Business Class is of type “restrict, the runtime 
embodiment of the Business Class, when no longer valid, will 
not proceed to extinguish itself if there are existing Business 
Classes dependent thereupon. 
The present invention automatically generates Business 

Methods for each Business Class to allow for the manage 
ment of Business Class deletions. The generation process 
flows sequentially from the repository in which are stored the 
Business Classes comprising an application to the run-time 
components capable of deployment throughout the architec 
ture on which they are to run. The Business Class definitions 
residing in the repository forman integrated description of the 
business model referred to as a knowledge base. Once the 
knowledge base is created, technology choices, or selections, 
are inputted to direct the generation of individual run-time 
components. For example, a user might designate the genera 
tion of C++ code and JAVASCRIPT code to be generated for 
distribution to different platforms. Once the technology is 
selected, the present invention proceeds to translate the neu 
tral code of the Business Classes into the designated technol 
ogy specific language thus building the completed runtime 
application which forms the output of the present invention. 
In addition, the process of building the application may 
include the additional step of compiling the generated run 
time components to create executable code. After building the 
application, the generated and executable components are 
deployed to the platforms upon which they will execute. This 
process of code generation is graphically depicted in flow 
chart form with reference to FIG. 8. 
The code comprising each Such Business Method is gen 

erated for inclusion by the user into other Business Methods. 
The generated code allows for the deletion of both the persis 
tent and the non-persistent, or transient, data which comprises 
a Business Class. As noted, a Business Class forms the tem 
plate for a particular run-time Business Object. The Business 
Object is an instance of the Business Class. 
A Business Object, when implemented in computer code 

forming the run time manifestation of the Business object, 
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comprises persistent and transient representations. For 
example, there may exist an instance of the SalesOrder Busi 
ness Class representing an actual run-time sales order. This 
sales order Business Object, comprising attributes and the 
attendant functionality required to implement the defined 
Business Processes and Business Rules, is located in a 
defined portion of memory in an electronic storage device. 
This portion of memory may consist of, but is not limited to, 
the RAM memory 72 of the user's computer 75. This memory 
space is likely comprised of contiguous memory addresses 
and may be allocated and deallocated as required by the 
operating system on the user's computer. While the values 
stored in the memory space comprised of the structure of the 
sales order Business Class may change, the amount of 
memory initially allocated is unlikely to do so. For example, 
when a derivation Business Rule associated with an attribute 
of a Business Object is invoked, the resulting value is stored 
in the corresponding attribute variable of the BusinessObject. 
While the value in memory may be changed by such an 
operation, the amount of memory space is unchanged. If the 
entire memory space containing the structure of the indi 
vidual Business Object were de-allocated, as when the Busi 
ness object is deleted, the Business Object would cease to 
exist. 

However, there is additionally data associated with a Busi 
ness Object that may persist even after the memory space 
comprising the Business Object is de-allocated. For example, 
a SalesOrder Business Object may keep track of the sales 
items of which it is comprised by storing tabular information 
in a relational database or other Suitable data storage medium. 
When the transient memory space comprising the Business 
Object is de-allocated, this tabular data will persist. In many 
instances, it is the tabular data associated with a Business 
Object that is most important to delete when the instance of 
the Business object is no longer required. Therefore, the 
present invention automatically generates Business Methods 
to de-allocate the memory storage space comprising the tran 
sient Business Class data as well as those necessary to delete 
the non-persistent data. Examples of the later Business Meth 
ods may include, but are not limited to, SQL statements. 

In addition to the aforementioned methodologies for enter 
ing Business Rules and Business Methods, the present inven 
tion provides a methodology for defining and generating web 
pages in a fashion which is fully integrated with the definition 
of other Business Class attributes. 

With reference to FIG. 9 there is illustrated the GUI com 
prising, in part, web page editor 911. Web page editor 911 
consists of web page space 915 representing the space upon 
which graphic and textual elements may be added so as to 
design a web page. Element selection menu 913 is a collec 
tion of icons representing different graphic and textual ele 
ments. As shall be more fully illustrated below, elements 
selected from element selection menu.913 can be selected and 
placed upon web page space 915 to design and define the 
layout of a web page. 

After entering web page editor 911, the present invention 
allows definition at the micro and macro levels of the 
attributes which define the web page as a whole and each 
graphic or textual element individually. Referring to FIG.10, 
there is illustrated web page properties editor 1011. Web page 
properties editor 1011 may be invoked from the web page 
editor 911 of FIG. 9 in any of a number of appropriate man 
ners including, but not limited to, clicking on a pushbutton or 
selecting a tab. 
Once web page properties editor 1011 is invoked, there is 

provided a series of tabs such as form tab 1017 and object 
space tab 1019. In the present example, form tab 1017 has 
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been selected and as a result a series of entry fields are dis 
played into which customizing data relating to the web page 
can be entered. Selecting any of the tabs will invoke a separate 
window interface through which information about the web 
page or one of its elements may be entered. A variety of input 
fields, such as exemplary input field 1013, is included within 
web page properties editor 1019. In the present instance, there 
are displayed a plurality of input fields through which there 
can be defined a plurality of web page attributes including, but 
not limited to, a web page's name, title, theme, and style. 
While illustrated herein with a variety of specific input fields, 
the present invention is drawn broadly to the inclusion of any 
and all input fields, of any appropriate construct, which allow 
the definition of web page attributes. Of note is data binding 
input field 1015 wherein can be entered the mode by which 
the web page is to be created and accessed. 

With reference to FIG.10a, there is illustrated data binding 
input field 1.015 as a drop down list box 1017. Possible 
selections include “dynamic”, “static', and “auto'. Selection 
of static binding will allow the run-time architecture to 
dynamically update the code comprising the web page at 
predefined intervals allowing the web page to be stored and 
accessed as a static web page. Selection of dynamic data 
binding will provide through the generation of web page 
code, such as HTML code, of a web page which may be 
accessed through the run-time architecture. Selection of auto 
data binding will ensure that the web page is generated 
according to the same data binding option selected in the 
Business Class in which the web page resides. 
The present invention allows for, but does not require, the 

definition of the object space associated with any web page. 
As used herein, “object space', refers to the subset of 
attributes, methods, and rules contained in one or more Busi 
ness Class definitions which defines the specific functionality 
required to perform a discreet business function. Use of an 
object space obviates the difficulties inherent in web based 
transactions arising from the stateless nature of web based 
communications. With reference to FIG. 11, there is illus 
trated web page properties editor 1011 after selection of 
object space tab 1019. Displayed are entity selection window 
1113, available attribute window 1121, currententity window 
1115. Data is moved from one window to another through the 
use of add entity button 1117 and add attribute button 1119. In 
the present example Business Class customer has been 
selected and appears highlighted in entity selection window 
1113. Once a Business Class has been selected, clicking on 
add entity button 1117 causes all of the attribute, methods and 
messages of the selected Business Class to appearin available 
attribute window 1121. Once included in available attribute 
window 1121, selecting an attribute, method, or message 
followed by clicking on add attribute button 1119 will add the 
selected attribute to current entity window 1115. Current 
entity window 115 contains all of the attributes, methods, and 
messages which comprise the object space associated with 
the web page. As used herein, a message refers to a sequence 
of one or more bytes of data which, like a web page definition, 
has an associated format and object space and may interact 
with other Business Classes or external code. 

Whether or not an object space is defined, it is necessary to 
return to the web page editor 911 of FIG. 9 and to design the 
web page by placing graphic and textual elements on the web 
page and associating each element with a Business Class 
attribute definition. With reference to FIG. 12, there is illus 
trated web page editor 911 after selection and positioning of 
exemplary text field 1213 and button 1211 on web page space 
915. One method of accomplishing such selection and posi 
tioning involves clicking on the icon in element selection 
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menu 913 that corresponds to the element to be placed upon 
web page space 915 and then clicking on the desired location 
in web page space 915 where the chosen element is to reside. 
Once placed in this manner, the element, such as text field 
1213 and button 1211, may be selected and moved around 
web page space 915 as desired in accordance with any of a 
number of methodologies, including but not limited to, drag 
ging and dropping the element at a new location. 
Once graphic and textual elements have been added, their 

properties must be defined. Note that in the present example 
attribute window 1215 contains data previously selected 
when defining the web page's object space. Through any 
appropriate manner of clicking on a single element in 
attribute list window 1215 and an element such as text field 
1213, definition of a Business Class attribute may be linked to 
graphic or textual element on web page space 915. In this 
manner, information contained in a Business Class definition 
is automatically linked to the web page element. As men 
tioned, while an object space may be defined for web page 
before adding elements to the web page space 915, it need not 
be predefined. In the present example, the specialized 
attributes which define the operation of a web page element 
may be entered without reference to an existing Business 
Class. In the present invention, one may invoke a control 
properties window to enter data particular to a specific ele 
ment or control. 

With reference to FIG. 13, there is illustrated the control 
property editor of the present invention. Invoked by the selec 
tion of an element placed in web page space 915 of FIG. 9. 
control property window 1311 allows for the entering of 
attributes which define the appearance and operation of an 
element. For example, control property window 1311 is com 
prised in part of exemplary entry field 1313 into which a font 
type is entered. The present invention is drawn broadly to any 
and all assemblages of entry fields or other data entry ele 
ments through which the appearance and operation of any and 
all types of graphic or textual elements may be defined. 
Once the attributes of the web page and each element of the 

web page have been defined, the code for each web page may 
be generated. With reference to FIG. 14, there is illustrated 
generate HTML window 1411. While illustrated with refer 
ence to generating HTML code, the present invention is 
drawn broadly to the generation of any and all web based 
programming languages. Generate HTML window 1411 
includes data binding selection 1415 and target browser 1413. 
Once the method of data binding is selected through the use of 
data binding selection 1415 and the target browser is selected 
through the use of target browser 1413, clicking on generate 
button 1417 will cause the web pages defined by the present 
invention to be generated into run-time code reflecting the 
defined appearance and functionality of the web pages so 
defined. 

While this invention has been particularly shown and 
described with references to preferred embodiments thereof, 
it will be understood by those skilled in the art that various 
changes in form and details may be made therein without 
departing from the scope of the invention encompassed by the 
appended claims. 

What is claimed is: 
1. A method for forming a workflow and an application 

program to implement, at least in part, said workflow, said 
method comprising the steps of 

recording that a first computer program function is capable 
of implementing, at least in part, a first business process 
step, said first business process step being implemented 
for Substantially all instances of a first business process; 
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recording that a second computer program function is 
capable of implementing, at least in part, a second busi 
ness process step, said second business process step 
being implemented for a first instance of said first busi 
ness process based on a first decision made in said first 
business process step; 

recording that a third computer program function is 
capable of implementing, at least in part, a third business 
process step, said third business process step being 
implemented for a second instance of said first business 
process based on a second decision made in said first 
business process step; 

a user, with a graphical user interface of a computer system, 
forming a graphical representation of said first business 
process and a second business process and an intercon 
nection between said second and first business processes 
indicating that said second and first business processes 
are part of a workflow; and 

said computer system displaying representations of said 
first, second and third business process steps in parent 
child format indicating that said first business process 
step is implemented as a parent for said second and third 
business process steps and indicating that said second 
and third business process steps are implemented as 
children of said first business process step such that said 
first business process step is implemented for both said 
first and second instances of said first business process 
and only one of said second and third business process 
steps is implemented for said first business process in 
one of said first and second instances of said workflow. 

2. A method as set forth in claim 1 further comprising the 
steps of: 

based at least in part on said graphical representation and 
said record, said computer system forming an applica 
tion program to perform, at least in part, said workflow, 
said application program including said first, second and 
third computer program functions configured such that 
said first business process step is performed for Substan 
tially all instances of said first business process and only 
one of said second and third business process steps is 
implemented for said first business process in either one 
of said first and second instances of said workflow, said 
application program enabling an operator to select either 
one of said second and third business process steps in 
said either one instance of said workflow, and in 
response execute the respective one of said second and 
third computer program functions in said either one 
instance of said workflow. 

3. A method as set forth in claim 2 further comprising the 
Subsequent steps of: 

an operator selecting said second business process step 
from said first business process step for said either one 
instance of said workflow, and in response, invoking said 
second computer program function; and 

an operator entering data for said second business process 
step for said either one instance of said workflow, and in 
response, said second program function processing said 
data during implementation of said second business pro 
cess step; and wherein 

said either one instance of said workflow is successfully 
completed without invocation of said third program 
function. 

4. A method as set forth in claim 2 wherein, in response to 
said user selecting said first business process step, said com 
puter system displaying said first computer program function, 
and during said display of said first computer program func 
tion said computer system enabling said user to modify said 
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first computer program function for said first business process 
step Such that if said user modifies said first computer pro 
gram function for said first business process step during said 
display of said first computer program function, said com 
puter system records that the modified first computer program 
function is capable of implementing said first business pro 
cess step. 

5. A method as set forth in claim 1 wherein: 
a graphical modeling program generates said graphical 

user interface; and 
said application program, after being formed, is operable 

independently of said graphical modeling program. 
6. A method as set forth in claim 1 wherein said second and 

third business process steps are mutually-exclusive imple 
mentations of said first business process Such that only one of 
said second and third business process steps is correctly per 
formed for said first business process in an instance of said 
workflow. 

7. A computer program product for forming a workflow 
and an application program to implement, at least in part, said 
workflow, said computer program product comprising: 

first program instructions to record that a first computer 
program function is capable of implementing, at least in 
part, a first business process step, said first business 
process step being implemented for Substantially all 
instances of a first business process, record that a second 
computer program function is capable of implementing, 
at least in part, a second business process step, said 
second business process step being implemented for a 
first instance of said first business process based on a first 
decision made in said first business process step, and 
record that a third computer program function is capable 
of implementing, at least in part, a third business process 
step, said third business process step being implemented 
for a second instance of said first business process based 
on a second decision made in said first business process 
step; 

second program instructions to generate a graphical user 
interface to enable a user to form a graphical represen 
tation of said first business process and a second busi 
ness process and an interconnection between said sec 
ond and first business processes indicating that said 
second and first business processes are part of a work 
flow: 

third program instructions to display representations of 
said first, second and third business process steps in 
parent-child format indicating that said first business 
process step is implemented as a parent for said second 
and third business process steps and indicating that said 
second and third business process steps are implemented 
as children of said first business process step Such that 
said first business process step is implemented for both 
said first and second instances of said first business 
process and only one of said second and third business 
process steps is implemented for said first business pro 
cess in one of said first and second instances of said 
workflow; and 

a computer readable media which stores said first, second 
and third program instructions. 

8. A computer program product as set forth in claim 7 
further comprising: 

fourth program instructions, based at least in part on said 
graphical representation and said record, to form an 
application program to perform, at least in part, said 
workflow, said application program including said first, 
second and third computer program functions config 
ured Such that said first business process step is per 
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formed for substantially all instances of said first busi 
ness process and only one of said second and third 
business process steps is implemented for said first busi 
ness process in either one of said first and second 
instances of said workflow, said application program 
enabling an operator to select either one of said second 
and third business process steps in said either one 
instance of said workflow, and in response execute the 
respective one of said second and third computer pro 
gram functions in said either one instance of said work 
flow; and wherein 

said computer readable media stores said fourth program 
instructions. 

9. A computer program product as set forth in claim 8 
wherein: 

an operator selects said second business process step from 
said first business process step for said either one 
instance of said workflow, and in response, said appli 
cation program invokes said second computer program 
function; 

an operator enters data for said second business process 
step for said either one instance of said workflow, and in 
response, said second program function processes said 
data during implementation of said second business pro 
cess step; and 

said either one instance of said workflow is successfully 
completed without invocation of said third program 
function. 

10. A computer program product as set forth in claim 8 
wherein said fourth program instructions, is responsive to 
said user selecting said first business process step, to display 
said first computer program function, and during said display 
of said first computer program function enable said user to 
modify said first computer program function for said first 
business process step such that if said user modifies said first 
computer program function for said first business process 
step during said display of said first computer program func 
tion, said fourth program instructions record that the modified 
first computer program function is capable of implementing 
said first business process step. 

11. A computer program product as set forth in claim 8 
wherein: 

said first, second, third and fourth program instructions are 
part of a graphical modeling and application generating 
program; and 

said application program, after being formed, is operable 
independently of said graphical modeling and applica 
tion generating program. 

12. A computer program product as set forth in claim 7 
wherein said second and third business process steps are 
mutually-exclusive implementations of said first business 
process Such that only one of said second and third business 
process steps is correctly performed for said first business 
process in an instance of said workflow. 

13. A computer system for forming a workflow and an 
application program to implement, at least in part, said work 
flow, said computer system comprising: 

first program instructions to record that a first computer 
program function is capable of implementing, at least in 
part, a first business process step, said first business 
process step being implemented for Substantially all 
instances of a first business process, record that a second 
computer program function is capable of implementing, 
at least in part, a second business process step, said 
second business process step being implemented for a 
first instance of said first business process based on a first 
decision made in said first business process step, and 
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record that a third computer program function is capable 
of implementing, at least in part, a third business process 
step, said third business process step being implemented 
for a second instance of said first business process based 
on a second decision made in said first business process 
step; 

second program instructions to generate a graphical user 
interface to enable a user to form a graphical represen 
tation of said first business process and a second busi 
ness process and an interconnection between said sec 
ond and first business processes indicating that said 
second and first business processes are part of a work 
flow: 

third program instructions to display representations of 
said first, second and third business process steps in 
parent-child format indicating that said first business 
process step is implemented as a parent for said second 
and third business process steps and indicating that said 
second and third business process steps are implemented 
as children of said first business process step Such that 
said first business process step is implemented for both 
said first and second instances of said first business 
process and only one of said second and third business 
process steps is implemented for said first business pro 
cess in one of said first and second instances of said 
workflow; 

a computer readable media which stores said first, second 
and third program instructions 

a central processing unit to execute said first, second and 
third program instructions. 

14. A computer system as set forth in claim 13 further 
comprising: 

fourth program instructions, based at least in part on said 
graphical representation and said record, to form an 
application program to perform, at least in part, said 
workflow, said application program including said first, 
second and third computer program functions config 
ured Such that said first business process step is per 
formed for substantially all instances of said first busi 
ness process and only one of said second and third 
business process steps is implemented for said first busi 
ness process in either one of said first and second 
instances of said workflow, said application program 
enabling an operator to select either one of said second 
and third business process steps in said either one 
instance of said workflow, and in response execute the 
respective one of said second and third computer pro 
gram functions in said either one instance of said work 
flow; and wherein 

said computer readable media stores said fourth program 
instructions; and 

said central processing unit to execute said fourth program 
instructions. 

15. A computer system as set forth in claim 14 wherein: 
an operator selects said second business process step from 

said first business process step for said either one 
instance of said workflow, and in response, said appli 
cation program invokes said second computer program 
function; 

an operator enters data for said second business process 
step for said either one instance of said workflow, and in 
response, said second program function processes said 
data during implementation of said second business pro 
cess step; and 

said either one instance of said workflow is successfully 
completed without invocation of said third program 
function. 
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16. A computer system as set forth in claim 14 wherein said 
fourth program instructions, is responsive to said user select 
ing said first business process step, to display said first com 
puter program function, and during said display of said first 
computer program function enable said user to modify said 
first computer program function for said first business process 
step such that if said user modifies said first computer pro 
gram function for said first business process step during said 
display of said first computer program function, said fourth 
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said first, second, third and fourth program instructions are 

part of a graphical modeling and application generating 
program; and 

said application program, after being formed, is operable 
independently of said graphical modeling and applica 
tion generating program. 

18. A computer system as set forth in claim 13 wherein said 
second and third business process steps are mutually-exclu 
sive implementations of said first business process Such that 

program instructions record that the modified first computer 10 only one of said second and third business process steps is 
program function is capable of implementing said first busi 
ness process step. 

17. A computer system product as set forth in claim 14 
wherein: 

correctly performed for said first 
business process in an instance of said workflow. 
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